Apoptosis inhibitor as a suppressor of tumor progression: expression of Bcl-2 eliminates selective advantages for p53-deficient cells in the tumor.
Inactivation of p53 and expression of Bcl-2, frequently occurring during tumor progression, have different prognostic value: while inactivation of p53 is generally associated with unfavorable prognosis, expression of Bcl-2 often correlates with better clinical outcome and delays selection of metastatic variants of experimental tumors. To analyze the mechanisms underlying the "anti-progression" function of Bcl-2, we engineered tumor cell variants differing in their p53 status and Bcl-2 expression and compared their expansion in experimental tumors. Although neither p53 suppression nor Bcl-2-expression altered cell growth properties in vitro, both variants showed rapid accumulation in growing tumors in vivo, presumably due to their resistance to hypoxia. However, no expansion of p53-deficient variants occurred in the tumors formed by Bcl-2-overexpressing cells, indicating that p53 deficiency has no selective advantages in the Bcl-2-expressing environment. Importantly, expression of Bcl-2, unlike p53 suppression, did not lead to genomic instability as judged by the frequencies of gene amplification. Thus, acquisition of Bcl-2 expression is as advantageous for tumor cell growth in vivo as is p53 inactivation but does not affect genomic stability and creates the environment restrictive for the expansion of genetically unstable and potentially malignant p53-deficient cells, causing a delay in tumor progression and explaining the different prognostic value of Bcl-2 and p53.